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Executive Summary  

The Northern Lake Champlain Direct Drainages (Basin 5)  Tactical Basin Plan provides 

an overall view of the health of the basin as well as strategies to protect high quality 

waters and to improve degraded water resources by addressing stressors, (see Surface 

Water Management Strategy.) This plan also meets U.S. EPAõs expectations for the 

development of the Lake Champlain Phosphorus TMDL Phase II plan (see Appendix 

F).  It will serve as the road map for work in Basin 5 that will eventually lead to 

achieving the phosphorus allotments established in the Lake Champlain Phosphorus 

TMDL.   

Water resources in Basin 5 provide  recreational opportunities, drinking water and 

support for wildlife  habitat and plant communities. Despite the high level of 

development and agricultural landuse that are common in the basin, water quality in 

the majority of the surface waters is sufficient to protect these uses. The majority of the 

water quality problems in the Basin that impair, stress or threaten uses include algal 

blooms, high levels of pathogens or turbidity in the water, high levels of mercury and 

PCBs, and aquatic invasive species. Pollutants or processes most responsible for the first 

three conditions include agricultural and urban runoff, and eroding river channels due 

to a lack of equilibrium in the river system. The basin is also a source of phosphorus 

pollution to Lake Champlain. 

The heart of this plan is the implementation table in Chapter 4, which includes 

geographically explicit strategies to protect or restore surface waters in the basin. Below 

are the top priority strategies from this table  as well as Chapter 3: 

¶ Reclassify two A(2) waterbodies to class B waters  to better protect habitat functions . 

¶ Protect river corridors to i ncrease flood resilienc  and to allow rivers to reach equilibrium  

through conservation easements as well as encouraging towns to adopt appropriate 

ordinances  

¶ Increase understanding of water quality con ditions  in the basin through the establishment 

and/or continuation of short-term in tensive and long term monitoring programs , including 

Allen Brook and Malletts Creek in Malletts Bay watershed. 

¶ Promote implementation of agricultural BMPs in CSA s (critical source area) that indicate 

potential for significant phosphorus load to a waterbody . 

¶ Resolve E. coli impairments  in streams with bacteria TMDLs by working with agricultural 

operators and residential communities and towns , including Smith Hollow Brook and 

Crooked Creek and Mud Hollow Brook ; LaPlatte River, Englesby and Potash Brook. 

¶ Improve biological condition of stormwater impaired waters , using tools such as a 

stormwater master planning , in addition to the required Flow Restoration Plans. 

http://dec.vermont.gov/watershed/map/strategy
http://dec.vermont.gov/watershed/map/strategy
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¶ Assist with the  installation of LID practices in Burlington,  South Burlington,  St. Albans, 

and Shelburne , to reduce stormwater runoff to impaired waters  and where present, alleviate 

combined sewer overflow .  

¶ Improve littoral zone and we tland habitat  along Lake Champlain, Lake Iroquois and 

through direct outreach with landowners to encourage participation in the Lake Wise 

Program and implementation of lakeshore BMPs.  

¶ Assist towns with management of roads  and culverts  to reduce erosion and enhance 

compatibilty with river  functions  

¶ Assist wastewater treatment facilities in meeting TMDL goals  to reduce phosphorus 

loading to Lake Champlain.  

 

In addition to these top priority actions, the Tactical Basin Plan also includes actions to 

address aquatic and riparian invasive species, to reduce sediment loading to lakes 

ponds and streams in the basin, and to reduce oil and contaminants in the Stevens 

Brook watershed.  

The Vermont Agency of Natural Resources has prepared an online mapping tool, the 

ANR Natural Resources Atlas, that allows the reader to identify the lo cations of many 

Basin features http://anrmaps.vermont.gov/websites/anra/  

http://anrmaps.vermont.gov/websites/anra/
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Figure 1. Northern section of Basin 5  
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Figure 2 Southern section of Basin 5  



Lake Champlain Direct Drainages Tactical Basin Plan      Draft November 2017        Page 11 
 

Chapter 1 - Introduction  

A. Basin Description  

The Basin includes the northern section of Lake Champlain, beginning at the 

Ferrisburgh and Charlotte town line and ending at the Canadian border, and all 

Vermont surface waters excepting the three major river watershed  that drain dir ectly 

into this section of the Lake (Figure 1 and 2).  The watershed and its sub-watersheds are 

described in detail in  Table 1 and Chapter 2. The Agency of Natural Resources (Agency) 

has completed separate basin plans for the other three river watersheds, the Lamoille, 

the Winooski and the Missisquoi.  

B. Purpose of the Tactical Plan  

Tactical basin plans are developed according to the goals and objectives of the Vermont 

Surface Water Management Strategy to protect, maintain, enhance, and restore the 

biological, chemical, and physical integrity, and public use and enjoyment of Vermontõs 

water resources, and to protect public health and safety. This tactical plan is a guide for 

the Agency as well as State, federal, and local watershed partners and members of the 

general public that work collaboratively to achieve these goals  at the basin scale. The 

tactical planning p rocess is outlined in Chapter 4 of the Surface Water Management 

Strategy.  

The Agency completed a Northern Lake Champlain Direct Drainages watershed plan in 

2009 (DEC 2009). That plan contained 68 actions to protect and restore water quality 

and aquatic habitat in the basin. Many of these recommendations focused on objectives 

that related to river corridor  protection, stormwater management, drinking water 

protection, aquatic invasive species management, and agricultural practice  installation . 

Through efforts of the Agency and its watershed partners, many of these have been 

implemented or are in progress. A subsequent  tactical basin plan, signed in 2015, 

builds upon those original plan recommendation s by promoting specific, 

geographically explicit actions in areas of the basin identified for intervention, using on -

the-ground monitoring and assessment data. An update to this plan in 2017, by way of 

the addition of information to Appendix F,  allows it to serv e as the Phase 2 

Implementation Plan for the execution of the Champlain TMDL.  

 

C. Watershed Partners  

Partners in the tactical planning process include multiple State and federal agencies. 

They can play multiple roles, include funder, technical resource  (see the appendices in 

http://www.vtwaterquality.org/wqd_mgtplan/swms_ch4.htm
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the Vermont Surface Water Management Strategy) or project manager as well as 

providing guidance during the planning process.  These partners are undertaking 

watershed monitoring, assessment, protection, restoration, and education and outreach 

projects in Basin 5.  

Chittenden County Regional Stormwater Education Program (RSEP)/ Chittenden 

County Stream Team (CCST ) is a project to engage citizens across an eight-town area 

(Burlington, Essex, Essex Junction, Milton, Shelburne, South Burlington, Williston & 

Winooski) to implement projects to reduce non -point source pollution and stormwater 

volume at the local level. The project utilizes social networkin g tools to form a cadre of 

concerned citizens and professionals interested in hands-on activities to reduce the 

harmful effects of stormwater.  The project is managed by the Chittenden County 

Regional Planning Commission, and run by the Winooski Natural Res ources 

Conservation District.  Special focus is placed on impaired streams in the eight 

municipalities as well as three entities, the Burlington International Airport, University 

of Vermont, Vermont Agency of Transportation, that are subject to the Municipal 

Separate Storm Sewer Systems (MS-4) permit under Phase 2 of the federal Clean Water 

Act. The impaired streams are Allen Brook, Bartlett Brook, Centennial Brook, Englesby 

Brook, Indian Brook, Morehouse Brook, Munroe Brook, Potash Brook and Sunderland 

Brook 

Franklin, Winooski and Grand Isle Cou nty  Conservation District s are locally led  and 

operated organization that promotes and supports soil and water conservation. The 

mission of the District s is to òhelp provide conservation assistance to the people living 

in the area through education programs and partnerships with federal, state, and local 

entities involved in natural resources management.ó The Winooski conservation district 

has been most active of the three, and projects have included water quality sampling 

with volunteers, tree planting (trees for streams) programs and stormwater 

management programs for residential landowners.  

Friends of Northern Lake Champlain  is a non-profit organization dedicated to 

the rehabilitation and protection of northern Lake Champlain and all of the waters that 

flow into it . The organization work s collaboratively with local communities, farmers, 

government, lake associations, regional planning, and policy developers to reduce 

polluted land use runoff into Lake Champlain  

Lake Champlain Basin Program  is a congressionally designated initiative to restore 

and protect Lake Champlain and its surrounding watershed. The program  work s with 

partners in New York, Vermont, and Québec to coordinate and fund efforts to address 

challenges in the areas of phosphorus pollution, toxic substances, biodiversity, aquatic 

invasive species, and climate change. The LCBP also administers the Champlain Valley 

http://dec.vermont.gov/watershed/map/strategy
http://www.champlainvalleynhp.org/
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National Heritage Partnership , which builds appreciation and improves stewardship of 

the regionõs rich cultural resources by interpreting and promoting its history 

Lake Champlain Committee  is a bi-state organization that is solely dedicated to 

protecting Lake Champlainõs health and accessibility.   The committee uses science-

based advocacy, education, and collaborative action to protect and restore water 

quality, safeguard natural habitats and ensure recreational access.  The program is also 

the home organization for the Lake Champlain  Paddlersõ Trail, providing a safe, 

recreational corridor for human -powered craft on the lake. The Lake Champlain 

Committee also leads citizen- based efforts to conduct blue-green algal surveillance and 

reporting for Lake Champlain and adjacent waterbodies. These efforts are coordinated 

with ANR and the VT Department of Health  

Lake Champlain International (LCI) is a federally recognized 501(c)(3) non-profit 

organization  actively involved in shaping the future of Lake Champlain's water and 

fisheries health for the well -being of the people who depend on it today and tomorrow.  

To protect, restore, and revitalize Lake Champlain and its communities, LCI educates, 

advocates, and motivates to ensure that Lake Champlain is swimmable, drinkable, and 

fishable, understanding that healthy water resources are essential for a healthy 

economy and a healthy community.  

Lake Iroquois Association  was formed to maintain and enhance healthy ecosystems 

and appropriate public uses of Lake Iroquois (located in the four towns of Williston, 

Hinesburg, Richmond, and St. George, Vermont) and those aspects of its watershed 

which impact on the health and well -being of the lake. The association does this by 

monitoring, prevention and management initiatives, research, education, advocacy and 

other actions, involving the co -operative efforts of property owners, town, state, and 

federal officials and other interested parties. 

Laplatte Watershed Partnership õs mission is to protect significant ecological values and 

natural  systems within the LaPlatte watershed for wildlife, plants and human 

cohabitation. This citizenõs group, made up of people from Charlotte, Hinesbu rg, 

Shelburne and Williston , works with  other organizations to provide resources and 

information  that will facilitate conservation improvement activities in the watershed 

towns.  The water quality monitoring arm of the LWP is the South Chittenden River 

Watch program.  

St. Albans Area Watershed Association was created in 2002 with the primary goal of 

restoring the water quality of St. Albans Bay and the surrounding watershed.   The 

association is a grassroots group. 

 

http://www.champlainvalleynhp.org/
http://www.lakechamplaincommittee.org/explore/lake-champlain-paddlers-trail/
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Lake Champlain Sea Grant  develops and supports research, outreach and education 

programs to empower communities, businesses and other stakeholders in the Lake 

Champlain Basin to make informed decisions regarding the management, conservation, 

utilization and restoration of their aquatic resources f or long-term environmental health 

and sustainable economic development 

Watershed Municipalities  and the Regional Planning Commissions - The basin 

includes 21 municipalities  (Figure 1, 2) as well as the Chittenden County  and Northwest  

Regional Planning Commissions. The municipalities play an important role in 

protecting or remediat ing water resources as prescribed under State and federal law 

(see Chapter 2, section I). In addition, municipalities also expend resources to treat 

stormwater from roads, assist watershed groups or municipal  conservation 

commissions in efforts to assess water quality through monitoring programs  or 

implement water resource restoratio n projects. Often with the assistance of the regional 

planning commissions, ANR or the Vermont League of Cities and Towns, these 

municipalities have also adopted zoning or ordinances that further ensure water 

resource protection.   

 

D. Other Planning Processes  

St. Alb ans Watershed Initiative  

The Agency created the St. Albans Bay Watershed Initiative to focus attention on water 

quality p roblems that continually plague St. Alb ans Bay. The Initiative focuses on 

reducing nutrient and sediment -laden polluted runoff that drains directly into the bay. 

Sources include polluted runoff from agricultural land, developed lands, and roads, as 

well as unstable river channels. The initiative is being implemented in close partnership 

with the Northwest Regional Planning Commission, the City of St. Alb ans, the 

University of Vermont Extension System, and the VTr ans Better Back Roads Program.  

The Northwest  Regional Planning Commission received support from ANR Ecosystem 

Restoration Program (ERP) to help identify water quality improvement projects within 

the watershed. The work consisted of three parts:  

(1) Evaluate previously completed water quality improv ement reports for potential 

projects (Capital Eligible Water Quality Projects, St. Albans Bay Watershed.) 

(2) Use GIS overlay mapping techniques to identify potential critical source areas (CSA) 

in the watershed likely to contribute phosphorus runoff; and (3) identify capital funds -

eligible nonpoint source pollution reduction projects concerning: (a) public ly  and 

http://www.ccrpcvt.org/aboutus/
http://nrpcvt.com/AboutUs.html
http://www.bing.com/search?q=Vermont+League+of+cities+and+towns&src=IE-TopResult&FORM=IETR02&conversationid=
http://www.vtwaterquality.org/mapp/docs/mapp_StAlbansBaywatershed.pdf
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privately owned road -related projects, and (b) stormwater retrofit opportunities in 

areas of the watershed that are not within the boundary of the municipal stormwater 

permit (i.e., Municipal Separate Storm Sewer System (MS4) permit).  

As a first step in addressing stormwater runoff problems, the City of St. Alb ans received 

support to develop a flow restoration plan and then worked collaboratively with 

VTrans to develop the plan for the upper portion of Stevens Brook. The plan, completed 

in February 2014, identifies a number of public ly  and privately owned sites that could 

better control stormwater runoff volumes and improve conditions in the upper reaches 

of the brook.  

The University of Vermont (UVM) Extension System also received ERP funds to work 

with agricultural landowners in the Jewett Brook and lower Steve ns Brook watersheds. 

The purpose of the work is to implement conservation practices at critical source areas. 

The UVM Extension program is also serving as a ôcase managerõ to assist landowners 

with enrollment in U.S. Department of Agriculture (USDA) Natura l Resource 

Conservation Service (NRCS) cost-share soil and water conservation programs.  

The ERP program provided an additional $60,000 in funds to VTr ans to implement six 

priority BBR projects in three towns within the watershed --Swanton, Fairfield and St. 

Alb ans. 

 

E. Implementation Process  

This Tactical Basin Plan includes targeted actions to achieve the Stateõs water quality 

goals laid out in the Vermont Surface Water Management Strategy (DEC 2012) 

(VSWMS) and Chapter 2.  

The actions are described in the implementation t able (Chapter 4) and will  be addressed 

over the life of the Northern Lake Champlain Direct Drainages Tactical Plan, envisioned 

as five years. The Tactical Basin Plan will not be a static document.  It is expected that 

the Agency and its partners will have to develop adaptive management techniques as 

new natural and anthropogenic events present themselves.  

Successes and challenges in implementing actions will be reviewed  in biannual 

meetings with watershed partners.  In addition, t he implementation table will  be 

modified accordingly to best address newly emerging information , unanticipated 

events, and new requirements such as are anticipated by the Lake Champlain 

Phosphorus TMDL .  

http://dec.vermont.gov/watershed/map/strategy
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Chapter 2- Water Quality in the Basin   

A. Watershed Description  

The Northern Lake Champlain Direct Basin is only about 37 percent forested, a much 

lower percentage than for other basins in Vermont . Historically, the Basin has been 

heavily farmed and agricultural land still accounts for a substantial portion of the 

landscape with approximately 35% of the land area in this use. Developed land, 

including tr ansportation infrastructure , occupies approximately 13%, relatively large 

compared to other Vermont basins. The remaining 15% includes waterbodies. 

The basinõs landscape changes dramatically from north to south. Overall, t he landscape 

in the northern half of the B asin (Grand Isle and Franklin counties) is predominantly 

agricultural, whereas t he southern end of the Basin around the LaPlatte River 

watershed is predominantly forested. In between are the urbanized communities of 

Burlington, South Burlington, Colchester, Milton, Essex Junction and Shelburne.  

For this plan, the entire area is broken down into the following five  subwatersheds, 

shown in Figure s 1 and 2:  St. Albans, Malletts, Burlington and Shelburne Bays, and the 

Champlain Islands. The watersheds, their significant streams and adjacent lake sections 

are identified in Table 1. The Pike and Rock Rivers and the Missisquoi Bay are also 

Basin 5 waters; however, they have been addressed in the Missisquoi River planning 

process1.  

Table 1. Subbasins in Basin 5  and their associated streams, towns and lake segments . 

Subbasin  Contributing Streams and 
Ponds 

Towns  Adjacent Lake 
Segment 

St. Albans Bay Jewett, Rugg, Stevens Brook, and Mill 
River; and St. Albans Reservoirs  

St. Albans city and 
town, Georgia 

Northeast Arm  

Malletts Bay Malletts Creek, Allen Brook, Indian 
Brook, Crooked Creek, Moorings 
Stream and Milton Pond and Indian 
Brook Pond 

Colchester, Milton, 
Essex Junction 

Main Lake, Northeast Arm  

Burlington Bay  Englesby Brook Burlington  Main Lake 

Shelburne Bay 
(and shoreline 
south) 

Potash, Munroe, Bartlett, Thorp and 
Kimball Brooks, LaPlatte River, and 
Lake Iroquois 

Shelburne, 
Charlotte, 
Hinesburg, South 
Burlington  

Main Lake 

Champlain 
Islands and 
shoreline of 
Lake  

Stonebridge Creek, Trout Brook, Mud 
Creek 

Alburgh, Isle La 
Motte, South and 
North Hero, Grand 
Isle, Georgia, Milton  

Northeast Arm, Main Lake  

 

                                                 

1 see http://www.anr.state.vt.us/dec/waterq/planning/htm/pl_missisquoi.htm  
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B. Assessment of Water -based Resources 

The Agencyõs Watershed Management Division  (WSMD) in the Department of 

Environmental Conservation (DEC) assesses the health of a waterbody using biological, 

chemical and physical criteria .  The Division pulls together all readily available 

information during the development of each basinõs Water Quality and Aquatic Habitat 

Assessment Report and also biennially when the statewide 303(d) List of Impaired 

Waters and List of  Priority Surface Waters Outside the Scope of 303(d) are generated.  

The list (Table 2) provides preliminary  information on responsible pollutant and/ or 

physical alterations to aquatic and riparian habitat a nd if known, the source .  In 

addition,  the Lake Score Card (table 5) shows the conditions of each lake in Vermont  

based on monitoring and assessment work by the WSMD.   Detailed information on the 

condition of water resources in the basin is located in the DEC Basin 5 Water Quality 

and Aquatic Habitat Asse ssment Report and the three updated subwatershed reports 

for St. Albans Bay, Malletts Bay, and Shelburne Bay 2.  The following is a summary of 

the condition of rivers, lakes and ponds in the b asin: 

Rivers 

Based on river miles, sediment  and nutrients  are the most prevalent pollutants 3  in 

streams and rivers except at high elevations.  Physical alterations are also present 

throughout the watershed, ranging from habitat alteration, general stream channel 

instability and encroachment into the flood hazard zone.  Next prevalent as source of 

impairment or stress are pathogens. More isolated problems specific to particular 

reaches4 include , thermal modification, toxic compounds from hazardous waste sites 

and flow alteration .   

Lakes and ponds 

The basin encompasses nine lakes or ponds that are above 10 acres in size.  Threats to 

aquatic habitat and water quality in the lakes include shoreline development and flow 

alterations (e.g, water level fluctuations) . Additional problems include sedimentation 

and increased eutrophication due to nutrient  loading.  The nutrient loading has resulted 

in algal blooms and more recently, cyanobacterial blooms (bluegreen algae).  Aquatic 

Invasive Species (AIS) pose a threat to the four of the lakes (see Lakescore card, Table 5).  

                                                 

2 http://www.watershedmanagement.vt.gov/mapp/htm/mp_assessment.htm  

3 Definition of these p ollutants can be found in VSWMS 

http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm . 
4 The waters and associated problems are listed in the EPA and state lists (see Table 2) 

http://www.watershedmanagement.vt.gov/mapp/htm/mp_assessment.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm
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All of the Basin 5 lakes (and all but one in Vermont)  are 

under a Vermont Department of Health Fish Consumption 

Advisory for exceeding the USEPA mercury limits in fish. 

Mercury is a chemical that becomes toxic at high 

concentrations and as bigger fish eat smaller fish, the 

mercury concentrations increase in the fish tissues, and 

through this process of bioaccumulation, mercury levels 

become unsafe for human consumption of the fish.  

Despite the threats to the lakes, Basin 5 does include 

examples of lakes with healthy ecosystems: within 

Vermont, Milton pond  ri ses to the top 10% for water 

quality and the top 25% for all criteria assessed for the 

WSMD Lakescore card (see Table 5).   

To learn more about pollutants and stressors discussed 

above, please see Figure 3.  

The following sections provide an explanation of how the 

Division identifies pollutant sources.  

 

C. Stressors, and Causes and Sources of 

Impairment  

The Vermont Surface Water Management Strategy (DEC 

2012) (VSWMS) lays out the goals and objectives of DECõs 

Watershed Management Division (Division) for addressing 

pollutants and str essors that affect the designated uses of 

Vermont surface waters. The strategy discusses the 10 

major stressors (Figure 3) that are managed to protect and 

improve surface waters. A stressor is defined as a 

phenomenon with quantifiable damaging effects on s urface 

waters resulting from the delivery of pollutants to a 

waterbody, or an increased threat to public health and 

safety.  For the most part, stressors result from  human activity on the landscape; 

however, when landscape activities are appropriately mana ged, stressors are reduced 

or eliminated.  

 
Read more...Click to choose 
stressor 

 

 

Acidity 

Channel 
Erosion 

  

Flow 
Alteration 

Encroachment 

  

Invasive 
Species 

Land 
Erosion 

  

Nutrient 
Loading 

Pathogens 

  

Toxics 

Thermal 
Stress 

Figure 3. Stressors relating to 

water resource degradation  

with links to in -depth  

inf ormation.  

http://www.anr.state.vt.us/dec/waterq/swms.html
http://www.vtwaterquality.org/wqd_mgtplan/stressors_acidity.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_channelerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_channelerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_flowalt.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_flowalt.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_encroachment.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_AIS.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_AIS.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_landerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_landerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_nutrient.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_nutrient.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_pathogens.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_toxics.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_thermal.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_thermal.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressors_acidity.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_channelerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_flowalt.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_encroachment.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_landerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_nutrient.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_pathogens.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_toxics.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_thermal.htm
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Figure 3 provides link s to the stressor chapters of the VSWMS that describe in detail the 

stressor, its causes and sources, and DECõs approach to addressing the stressor through 

monitoring, technical assistance, regulations and funding.  

D. Sources of Pollutants and Physical Alterations to Aquatic and Riparian 

Habitat  

Most pollutants enter surface waters either as a point source, a discrete source from a 

pipe, or as non-point source, carried in precipitation that runs  off the landscape 

(stormwater runoff). The one exception is  aquatic invasive species (AIS), plants or 

animals that are often inadvertently introduced to waterbodies by people.  The landuse 

activities that are responsible for non-point  source pollutants, are described in detail in 

the VSWMS under activities. 

Point sources  

Point sources are discharges of wastewater and for the most part are managed through 

DECõs National Pollutant Discharge Elimination System (NPDES) permitting process. 

DEC oversees permitting for pre-treatment and direct discharges of municipal and 

industrial wastewater treatment facilities and the oversight of concentrated animal 

feeding operations (CAFOs). The majority of the pollutant load from point source enters 

through the direct disch arges of municipal wastewater (see Chapter 2, section C.). The 

permitting process results in discharges that will ensure that  receiving waters meet 

Vermont water quality s tandards and comply with specific T otal Maximum Daily Load 

(TMDL ) allocations.  To ensure continued compliance, and as part of the tactical 

planning process, DEC assesses monitoring results of effluent and receiving waters, and 

re-evaluates permit conditions during permit renewals every five years.  

Nonpoint sources  

The quality and volume of runoff is more complicated to control than point sources 

because effective nonpoint source pollution control requires land management 

approaches that are in the purview of a multitude of individuals and groups. The 

Department of Environmental Conservati on (DEC) regulates some activity on the 

landscape: VSWMS includes a list of regulatory programs focused on surface water 

protection (see Appendix D 5). Where landuse activities are not subject to regulations, 

DEC encourages the community to adopt practices that protect surface waters. To this 

end, the Agency of Natural Resources (Agency) provide s grants, technical assistance, 

education and outreach to help the community better manage stormwater runoff a nd 

                                                 

5 http://dec.vermont.gov/watershed/map/strategy  

http://dec.vermont.gov/watershed/map/strategy
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protect surface waters. The Implementation Table in C hapter 4 includes strategies for 

distributing the assistance and encouraging the community members to adopt 

sustainable behaviors. The strength in the strategies lies in the collaborative approach 

the Agency has taken with other State, federal, non-profit groups and community 

members to develop and implement the strategies. 

Climate change: increasing pollutant loads and impacts to waterbodies  

Climate change predictions for Vermont are  expected to lead to increased pollutant 

loads from the landscape as well as loss of native species. With the predictions 

including the increased intensity of storms and resulting increase in stormwater flows , 

management of landscape activities, will in turn , have to intensify to effectively address 

stressors such as channel and land erosion,  nutrient loading and thermal stress . In 

addition, invasive species will gain a competitive edge as well with warmer 

temperatures and management strategies must change to better protect native species.  

 

F. Water Quality Assessment Results for Specific Waterbodies  

The Department of Environmental Conservation  uses monitoring and assessment data 

to assess individual surface waters in relation to Vermont water quality s tandards as 

outlined in the 2014 DEC Assessment and Listing Methodology 6  and other relevant 

guidelines (e.g., stream equilibrium standard).  Based on assessment results for water 

quality, degraded surface waters are placed into one of three categories: stressed, 

altered or impaired , as described below:  

Stressed waters support designated uses, but the water quality and/or aquatic biota/ 

habitat have been disturbed to some degree by point or by nonpoint sources of human 

origin and the water may require some attention to maintain or restore its high quality. 

In some instances, stressed waters may have documented disturbances or impacts and 

the water needs further assessment to confirm impairment. 

Altered waters  are affected by lack of flow, water level or flow fluctuations, modified 

hydrology, physical channel alterations, docum ented channel degradation or stream 

type change is occurring and arises from some human activity, OR where the 

occurrence of exotic species has had negative impacts on designated uses. The aquatic 

communities are altered from the expected ecological state.  

                                                 

6 http://www.watershedmanagement.vt.gov/mapp/docs/mp_assessmethod.pdf  

http://www.watershedmanagement.vt.gov/mapp/docs/mp_assessmethod.pdf
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Impaired waters  are those surface waters where there are chemical, physical and/or 

biological data collected from quality assured and reliable monitoring efforts that reveal 

1) an ongoing violation of one or more of the criteria i n the water quality s tandards and 

2) that a pollutant of human origin is the most probable cause of the violation. Impaired 

waters are those that require pollution control efforts under one or more provisions of 

the Clean Water Act. The most common mechanism to address an impaired water is the 

development and promulgation of a Total Maximum Daily Load  (TMDL) . 

Table 2 lists the known stressed, impaired or altered streams in Basin 5 based on the 

303(d) and other lists. See Appendix A for biological assessment results of each stream. 

The goals of the Tactical Basin Plan include addressing the stressors or pollutants 

degrading the listed waters in Table 2 through geographically specific actions (see 

Chapter 4 Implementation Table). The types of actions prescribed are based on the 

stressor specific practices outlined in the Vermont Surface Water Management Strategy. 

Additional monitoring and assessme nt needs are outlined in Table 7.   
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Table 2 Impaired (I), Altered (A), or Stressed (S) stream conditions in the No rthern Lake Champlain 

Direct Dr ainages arranged by stressors (DEC 2014a, DEC 2014b,.   

Surface Waters Affected by Land Development Activities: 

 

Stream or 
lake segment 

Mileage7 & 
Status 

Pollutant Source Other Info. 

Lake 
Champlain 
Segments 

Impaired   - Part 
D list 

Phosphorus P enrichment EPA approved Lake 
Champlain 
Phosphorus TMDL 
September 25, 2002. 
EPA disapproved in 
2011. EPA Developing 
new TMDL expected 
2015 

Rugg Brook 
from mouth 
upstream  

3.1 miles 
Impaired -Part 
A list 

Nutrients, 
sediment, E. 
coli  

From agricultural runoff Part of an agricultural 
TMDL being developed 
 

Jewett Brook  
 

3.5 miles 
Impaired - Part 
A list 

Nutrients, 
sediment, E. 
coli 

Agricultural runoff  Part of an agricultural 
TMDL being developed 
 

Mill River 
from mouth 
upstream 
 

1.8 miles 
Impaired - Part 
A list 

Nutrients, 
sediment 

Agricultural runoff, 
streambank erosion 

Part of an agricultural 
TMDL being developed 
 

Stevens 
Brook from 
mouth 
upstream 

6.8 miles 
Impaired -Part 
A list 

Nutrients, 
sediment, E. 
coli 

Agricultural runoff, 
stream instability  

Lower part of Stevens 
Brook is through ag 
land but also receives 
all upstream urban 
pollutants  

Rugg Brook, 
from rm 3.1 
upstream to 
Route 7 

1.6 miles 
Impaired  Part 
D list 

Stormwater Stormwater runoff  EPA approved a TMDL 
2/19/2009  

Stevens 
Brook from 
Pearl St (rm 
6.5) to rm 9.3 

2.5 miles 
Impaired  Part 
D list 

Stormwater Stormwater runoff, 
Erosion/sedimentation, 
Morphological instability 

EPA approved a TMDL 
2/19/2009  
 
 

Mill River 
upper 
reaches 
 

3.5 miles 
Stressed  Part C 
list 

Sediment, 
nutrient/ org. 
enrichment, E. 
coli 

Ag & urban runoff, 
stream-bank erosion 

Pollutants and 
stressors not well 
defined 

                                                 

7 Unless otherwise stated, mileage is distance from mouth to end of stream segment 
 

http://www.vtwaterquality.org/wqd_mgtplan/stressor_landerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_channelerosion.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_encroachment.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_thermal.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_nutrient.htm
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Stream or 
lake segment 

Mileage7 & 
Status 

Pollutant Source Other Info. 

Indian Brook 
ɀ from rm 5.8 
to rm 9.8 

4 miles 
Impaired -Part 
D list 

Stormwater Stormwater runoff, land 
Development, erosion 

EPA approved TMDL 
August 21, 2008. 

Direct 
Smaller 
Drainages To 
Inner Malletts 
Bay - Crooked 
Creek 

3 miles 
Impaired -Part 
D list 

E. coli Urban runoff, potential 
failed/failing  
Septic systems 

EPA approved TMDL 
September 30, 2011 

Direct 
Smaller 
Drainages To 
Inner Malletts 
Bay Smith 
Hollow 
Stream 

2.7 miles  
Impaired  ɀ Part 
D list 

E. coli Urban runoff, potential 
failed/failing  
Septic systems 

EPA approved TMDL 
September 30, 2011 

Englesby 
Brook, Mouth 
To Rm 
1.3 

Impaired  ɀ Part 
D list 

stormwater Stormwater runoff, 
Blanchard Beach 
closure 

EPA approved TMDL 
August 21, 2008. 

Englesby 
Brook 

Impaired  ɀ Part 
D list 

E. coli Elevated E. coli levels  EPA approved TMDL 
September 30, 2011 

Munroe 
Brook 

2.8 miles 
Impairedɀ Part 
D list 

stormwater Stormwater runoff, 
erosion, land 
Development 

EPA approved TMDL 
August 21, 2008. 

Bartlett 
Brook 

0.7 miles 
Impairedɀ Part 
D list 

stormwater Stormwater runoff, land 
Development, erosion 

EPA approved TMDL 
September 30, 2007 

Potash Brook 5.2 miles 
Impaired -Part 
D list 

stormwater Stormwater runoff, land 
Development, erosion 

EPA approved TMDL 
December 19, 2006 

Potash Brook Impairedɀ Part 
D list 

E. coli urban runoff, illicit 
discharges 

EPA approved TMDL 
Sept 30, 2011. 

Mud Hollow 
Brook  

3.0 miles 
Impaired -Part 
D list 

E. coli Agricultural runoff, 
streambank 
Erosion 

EPA approved TMDL 
Sept 30, 2011. 

LaPlatte River 
ɀ from mouth 
to Hinesburg 

10.5 miles 
Impaired -Part 
D list 

E. coli ag runoff EPA approved TMDL 
Sept 30, 2011. 

LaPlatte 
River, from 
mouth to 
Hinesburg 

10.5 miles 
Stressed ɀ Part 
C List 

turbidity, 
sediment, 
thermal & 
habitat 
modifications 

streambank erosion, 
channel instability, land 
development 

See Implementation 
Table, Chapter 4 

Patrick Brook 
From Laplatte 
R up to 
Lower Pond 

Stressed ɀ Part 
C List 

physical 
modification 

land development, 
channelization 

See Implementation 
Table, Chapter 4 
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Stream or 
lake segment 

Mileage7 & 
Status 

Pollutant Source Other Info. 

Kimball 
Brook, From 
Town Farm 
Bay 
Up 1.1 Miles 

1.1 miles 
Stressed ɀ Part 
C List 

Turbidity, 
Nutrients 

Pasture, barnyard, lack of 
riparian vegetation 

See Implementation 
Table, Chapter 4 
 
 
 

 
Surface Waters Affected by Toxics 

 
Stream or 
Lake Segment 

Mileage/status  Pollutant Source Other info 

Lake 
Champlain 
segments 

Impaired -Part 
D list 

Mercury Atmospheric deposition Elevated mercury in 
walleye; EPA approved 
a TMDL on 
12/20/2007  

Lake 
Champlain 
segments 

Impaired - Part 
A list 

PCBs  Elevated levels of PCBs 
in lake trout 

Stevens 
Brook, Lasalle 
St 
Downstream 
of  
0.5 Mi 

Impaired - Part 
A list 

Metals Sed contamination from 
St Albans gas and 
Light haz waste site 

Continue monitoring 
ground and surface 
waters 

St. Albans 
Reservoir 
North 
 

Stressed-Part C 
list 

Unknown 
Copper 

Reservoir treated with 
copper sulfate 

Macroinvertebrate 
assessment indicates 
potential biological 
alteration. Copper in 
sediments above NOAA 
threshold effects level 

Indian Brook 
- mouth to rm 
5.4 

5.4 miles 
Stressed-Part C 
list 

Sediment, 
Toxics, Metals 

Potential impacts from 
landfill leachate, 
Developed areas, 
hazardous waste site  

Assessment of stream 
sediments and biota 
needed. Follow-up 
needed by DEC Waste 
Management Division. 

Burlington 
Bay - Lake 
Champlain - 
Pine 
Street Barge 
Canal  

Impaired - Part 
B list 

Priority &  
Nonpriority  
Organics, 
Metals, oil, 
Grease, PCBs 

Contamination from coal 
tar in sediments of Pine 
St. Barge canal (site 
#770042) 

The Pine Street Barge 
Canal Coordinating 
Council is overseeing 
implementation of the 
May 1998 Cleanup 
Plan. EPA approved 
Cleanup Plan  

Surface Waters Affected by Flow Alteration: 

http://www.vtwaterquality.org/wqd_mgtplan/stressor_toxics.htm
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Stream or 
lake segment 

Mileage7 & 
Status 

Pollutant Source Other Info. 

 
 
Stream or 
Lake Segment 

Mileage/status  Pollutant Source Other info 

Rugg Brook, 
Upstream 
From Route 7 

Stressed Flow changes, 
physical 
channel 
changes, 

Land development, 
suburban runoff 

See Implementation 
Table Chapter 4. 

Surface Waters Affected by Aquatic Invasive Species 

 
Stream or 
Lake Segment 

Mileage/status  Pollutant Source Other info8 

Lake 
Champlain  

Altered -Part E 
list 

Zebra mussels Spread after introduction Nearly all suitable 
substrate covered; 
Expanding onto soft 
substrate; native 
mussels 
extirpated in these 
areas 

Lake 
Champlain 

Altered -Part E 
list 

Eurasian 
water milfoil  

Spread after introduction Has been some 
mechanical harvesting; 
weevils are present in 
Lake Champlain. 

Lake Iroquois Altered -Part E 
list  

Eurasian 
watermilfoil  

Spread after introduction  Weevils augmented 
1996-2011; public 
access greeter program 
in place. 

 

G. Additional Assessments that Identify Sources of Stressors and Pollutants  

DEC also supports assessments that provide additional information relating to stressor 

and pollutant sources as well as remediation and protection opportunities  (see Table 3 

for list of assessments). During the tactical basin planning process, the assessments are 

used to prioritize geographic areas for project development. The assessments also 

                                                 

8 See http://www.watershedmanagement.vt.gov/lakes/htm/ans/lp_ans -index.htm  for further 
information on current actions supported in the basin to manage or prevent the spread of AIS.  

http://www.watershedmanagement.vt.gov/lakes/htm/ans/lp_ans-index.htm
http://www.vtwaterquality.org/wqd_mgtplan/stressor_flowalt.htm
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include projects that are considered for inclusion in the basin planõs implementation 

table (Chapter 4). Additional assessment needs are outlined in Table 3 and 7. 

Table 3 Status of assessments for the Northern Lake Champlain Direct Drainages  

 Sub-Basin Geomorphic 
Assessment 

Water 
Quality 
Monitor -
ing 

Stormwater 
Mapping  

Illicit 
Discharge 
Detection 

Stormwater 
Master 
Plan (SMP) 
or Flow 
Restoration 
Plan (FRP) 

St. Albans Bay  Jewett Brook  PC U NA  NA  NA  

Stevens Brook PC U C C SMP, FRP -
PC 

Rugg Brook  PC U C C FRP- PC 

Mill Brook  PC U, X NA  NA  SMP - C 

Lake 
Champlain 
Islands and 
shoreline  

Stone Bridge 
Brook  

PC PC NA  NA  NA  

Thorp, 
Kimball and 
Holmes  

PC PC X NA  NA  

Malletts Bay  Allen Brook  C PC/ X C C SMP-X 

Malletts Creek  PC X NA  NA  NA  

Crooked 
Creek 

NA  PC/X  NA  C NA  

Smith Hollow  PC PC/X  C C NA  

Pond Brook  PC PC/X  C NA  NA  

Indian Brook  C X C C FRP-PC 

Burlington Bay  Potash Brook PC U C C FRP-PC 

Englesby 
Brook  

PC U C C FRP-PC 

Shelburne Bay  LaPlatte River  
(Mud Hollow)  

C U/X  C PC SMP-PC 

McCabes C PC/X  C C SMP-PC 

Munroe Brook  PC U C C FRP-PC 

X= proposed in plan C= Completed PC= Partial Complet ion U=Underway 9 NA=Not Applicable   

Biomonitoring assessment site status 

Overlaid  on both the agricultural erosion potential and road erosion risk maps are the 

most recent assessment results at DEC biomonitor ing sites (also available in Appendix 

A and on the Vermont Natural Resources Atlas). The point features are color coded to 

show status based on macroinvertebrate monitoring data that ha ve been accepted and 

approved by DEC. Original assessment categories were assigned by DEC scientists as 

òpooró, òfair-pooró, òfairó, òfair-goodó, ògoodó, ògood-very goodó, òvery goodó, òvery 

                                                 

9 Assessment that are underway also include long-term monitoring efforts taken on  by volunteer 
watershed groups, municipalities or the State. 
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good-excellentó, and no status where not enough data exists. These were then grouped 

and color-coded on this map as òlowó, òfairó, ògoodó, òhighó, and òhighestó.  This data 

only communicates the results of the most recent assessment outcome. 

 

DEC LaRosa Lab Volunteer and other Water Quality Assessments 

In addition t o WSMD-collected data, assessments also consider stream chemical data 

collected by volunteer monitoring groups and analyzed by the DEC Larosa lab. The 

most common parameters include total and dissolved phosphorus, total  nitrogen and 

total suspended solids.  In Basin 5, the Southern Chittenden County Riverwatch has 

collected data on the LaPlatte River, and Munroe,  McCabes, Thorp, Holmes and 

Kimball  Brooks.  In Basin 5, the Chittenden County Stream Team collects data at one or 

two sites on Allen, Potash, and Munroe Brook.  This data and other volunteer water 

quality monitoring data  is analyzed by the DEC LaRosa lab.  

The data was useful in identifying a section of Kimball Br ook as stressed (see Table. In 

addition, the high phosphorus and sediment concentrations in agricultural -dominated 

subwatersheds of Thorp and Kimball was considered during the agricultural 

assessment (see below).   

In addition, the town of Colchester rece ived an EPA grant to develop an Integrated 

Water Resources Management Study (Town of Colchester, 2011).  The study included 

water quality sampling along Colchester tributaries.  Microbial source tracking was also 

conducted in two subwatersheds of Malletts Bay .  

   

Stream Geomorphic  Assessments 

Geomorphic assessments and River Corridor Plans integrate watershed-wide physical 

stream characteristics from maps, aerial photographs, existing studies, and field data on 

the geographic, geologic, and hydrologic factors of the stream channel and floodplain 

characteristics. This information reveals equilibrium departures, ongoing channel 

adjustments, and provides a detailed characterization of riparian and in -stream habitat, 

stream-related erosion, and flood hazards for use in watershed plannin g. Geomorphic 

assessments generally include a comprehensive assessment of bridge and culverts for 

both geomorphic and aquatic organism passage (AOP) compatibility.   

 

Assessment of all Vermont streams by DECõs River Management Program has found 

that 75 percent of Vermont field -assessed stream sections are undergoing channel 

http://dec.vermont.gov/watershed/map/monitor/larosa
http://dec.vermont.gov/watershed/map/monitor/larosa
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evolution processes. A stream in this situation lacks access to its floodplains during 

high frequency floods. The evolution process includes the widening and aggrading of 

incised streams and results in the development of new floodplains along the rivers. 

Recent major storms have energized these channelized stream systems with inputs of 

water and sediment and in so doing have accelerated the process. The physical 

adjustment process of streams is most commonly observed as stream bank erosion. 

Erosion results in the meander changes that occur as the channel slope and energy 

gradient adjust in equilibrium with watershed inputs.  

The ongoing adjustment process have degraded water quality in the  streams by 

increasing turbidity and sedimentation  associated with erosion. In turn, aquatic habitat 

has declined due to the increase in sedimentation and absence of riparian vegetation.  

The assessed tributaries in Basin 5 experience many of the same stressors and are going 

through similar processes, includ ing incision and subsequent and ongoing planform 

adjustments in lower reaches.  The causes of the incision differ among these tributaries. 

Urbanized streamõs  hydrologic changes are associated with storm water discharge. In 

many of the streams in former or current agricultural  lands, incision is a result of 

straightening and encroachment.  Most streams have been subject to alterations due to 

culvert or road crossing, which alter hydrology and sediment load s. 

The basin planning process included the review of priority  river protection and 

restoration projects listed in the SGA corridor plans . Projects were included in the 

implementation table (Chapter 4) based on a number of considerations. These include 

the ability to enhance a communityõs flood resiliency, for example, the protection of 

areas for attenuation and adjustments towards equilibrium  where there are current 

threats from development  or other practices that are not prohibited  throug h existing 

regulat ions. The prioritization of municipal culvert  replacement throughout the Basin 

that were assessed in an SGA are located separately in Appendix C.  

The SGA results were also used to identify areas of concern for landuse activities based 
on the sediment departure regime. The SGA for the Mill River identifies an area where 
landuse activity may be the driving force behind changes in sediment movement in the 
stream, necessitating further investigation by DEC and the AAFM.   Geomorphic 
assessments for Malletts and  Allen Creeks also called out areas with high sensitivity for 
erosion; indicating a need for  further assessment of landuse activity as well as water 
quality monitoring (see Implementation T able, Chapter 4 for strategies). 
 Table 4 Stream Geomorphic Assessments in Basin 5. Access reports at   
https://anrweb.vt.gov/DEC/SGA/finalReports.aspx   

River  Assessment type  Date 

completed  

https://anrweb.vt.gov/DEC/SGA/finalReports.aspx

























































































































































































































































































